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PROBLEM TO BE SOLVED: To make a 
pointing device capable of detecting distortion 
quantity on one substrate a simple structure. 
SOLUTION: This pointing device is provided 
with flat sensor substrates 1 , a stick member 
22 erected on a sensor substrate 1 and at 
least one pair of distortion sensors 8a to 8d 
arranged so as to be symmetrical with the 
member 22 between them. Slits 3b are formed 
on the sensor substrate 1 so that the sensors 
8a to 8d can be bent in the case of operating 
the member 2. The four slits 3b form a cross- 
shaped crossing part 7 having the sensors 8a 
to 8d and are of an L shape. 
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* NOTICES * 

JPO and INF IT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pointing device characterized by preparing a slit which was arranged so that it might 
become symmetrical on both sides of the stick member set up by a plate-like sensor substrate and said 
plate-like sensor substrate and said stick member, and which it has [ slit ] the distortion sensor of a pair 
at least, and sags said distortion sensor at the time of actuation of said stick member in said sensor 
substrate. 

[Claim 2] It is the pointing device according to claim 1 characterized by for said sensor substrate being a 
substrate in which a printed circuit is possible, and forming said distortion sensor by the film adhesion 
technique. 

[Claim 3] It is the pointing device according to claim 1 characterized by for said sensor substrate being a 
substrate in which a printed circuit is possible, and being able to burn said distortion sensor on said 
sensor substrate by making carbon into a subject. 

[Claim 4] The pointing device according to claim 2 or 3 characterized by what the chip resistor which is 
arranged at a serial at said distortion sensor, and which can be trimmed was arranged for by said sensor 
substrate. 

[Claim 5] It is a pointing device given in claim 1 characterized by having the four shape of L character 
the intersection of the shape of a cross joint which said distortion sensor is arranged in four locations 
which shifted 90 degrees focusing on said stick member, and said slit is prepared in the symmetry on 
both sides of said stick member, and has said distortion sensor is made to form in thru/or any 1 term of 
4. 

[Claim 6] Said stick member is a pointing device given in claim 1 characterized by being set up in the 
state of fitting to said sensor substrate thru/or any 1 term of 4. 

[Claim 7] Said sensor substrate is a pointing device given in claim 1 which is the substrate in which a 
printed circuit is possible, and is characterized by mounting the digital disposal circuit in said substrate 
thru/or any 1 term of 4. 

[Claim 8] It is the pointing device according to claim 7 which said stick member is set up, and said 
sensor substrate consists of a distortion detecting element in which said stick member was prepared, and 
the signal-processing section in which said digital disposal circuit was mounted, and is characterized by 
connecting said distortion detecting element and said signal-processing section in the Division for 
Interlibrary Services where width of face is narrow. 

[Claim 9] Electronic equipment characterized by carrying the pointing device of a publication in claim 1 
thru/or any 1 term of 8 at said body section while having the body section which has a keyboard, and the 
display prepared possible [ closing motion ] to the body section concerned in the end of the body 
section. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pointing device used in case a pointer and cursor are 
moved to the location of arbitration on the display in electronic equipment, such as a computer and a 
word processor. 
[0002] 

[Description of the Prior Art] The pointing device which can be made to move the pointer and cursor on 
a display to the location of arbitration by approaches other than a key stroke is usually connected or 
carried in electronic equipment with a display like the computer or the word processor. The amount of 
distortion when pressing with a finger the stick member projected in the keyboard, and applying the 
force all around is detected in this pointing device, and there is a thing of the method to which a pointer 
and cursor are moved based on this amount of distortion in it. 

[0003] For example, in JP,8-87375,A, after forming the distortion sensor 53 in the four directions of 
front and rear, right and left focusing on the stick member 52 while forming the stick member 52 in the 
core of the substrate 51 for distortion detection as shown in drawing 10 , it attaches so that a clearance 
can do the substrate 51 for distortion detection inside to the base substrate 54. And when the force is 
applied to the stick member 52, the distortion sensor 53 detects the amount of distortion of the substrate 
51 for distortion detection produced in the clearance between the base substrates 54, and the pointing 
device constituted so that signal processing might be carried out in the processing circuit which prepared 
this amount of distortion in the base substrate 54 side is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, like above-mentioned before, with the 
configuration which attached the base substrate 54 in the substrate 5 1 for distortion detection, since it is 
necessary to form a print pattern according to an individual to each substrate 5 1 -54, respectively, when 
down stream processing of pattern NINGU overlaps, there is a problem that productivity is low. ' 
Moreover, since it is necessary to solder, positioning the substrate 51 for distortion detection to the base 
substrate 54, there is a problem that the yield tends to fall by poor soldering at the time of anchoring. 
Furthermore, since it becomes the complicated structure which accumulated the substrate 51 for 
distortion detection on the base substrate 54, there is also a problem of being easy to break down while 
assembly cost tends to soar. 

[0005] Therefore, with the simple structure where the amount of distortion is detectable on one 
substrate, this invention offers the pointing device and electronic equipment which can solve various 
above-mentioned problems. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it has the 
distortion sensor of a pair at least, and invention of claim 1 is characterized by preparing a slit which was 
arranged so that it might become symmetrical on both sides of the stick member set up by a plate-like 
sensor substrate and said plate-like sensor substrate and said stick member and which sags said 
distortion sensor at the time of actuation of said stick member in said sensor substrate. 
[0007] Since the sensor substrate itself is sagged by the slit, the function of the substrate for distortion 
detection used for detection of the amount of displacement in the former and the function of the base 
substrate used for processing of the detecting signal of the amount of displacement can be made to make 
it serve a double purpose with one sensor substrate according to the above-mentioned configuration. 
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Since a production process can be decreased by this while being structure simpler than the conventional 
pointing device, the cost can be cut down while being able to raise productivity and the yield. 
Furthermore, even when it was formation of a slit and various kinds of sensor substrates exist since a 
configuration and size can be changed easily, it becomes possible to make the variation rate at the time 
of actuation of a stick member into max to various kinds of sensor substrates, and a big output with a 
sufficient precision as a result can be obtained easily. 

[0008] Invention of claim 2 is a pointing device according to claim 1, said sensor substrate is a substrate 
in which a printed circuit is possible, and said distortion sensor is characterized by being formed by the 
film adhesion technique. According to the above-mentioned configuration, the printed circuit of the 
circuit containing a distortion sensor can be performed. 

[0009] Invention of claim 3 is a pointing device according to claim 1, said sensor substrate is a substrate 
in which a printed circuit is possible, and said distortion sensor is characterized by the ability to be 
burned on said sensor substrate by making carbon into a subject. According to the above-mentioned 
configuration, a distortion sensor can be formed by making carbon into a subject below at the heat- 
resistant temperature of the common substrate in which a printed circuit is possible. 
[0010] Invention of claim 4 is a pointing device according to claim 2 or 3, and is characterized by what 
the chip resistor which is arranged at a serial at said distortion sensor, and which can be trimmed was 
arranged for by said sensor substrate. According to the above-mentioned configuration, the variation in 
the offset voltage accompanying the error of the resistance of a distortion sensor is cancelable by 
trimming a chip resistor. 

[001 1] Invention of claim 5 is a pointing device given in claim 1 thru/or any 1 term of 4 and said 
distortion sensor is arranged in four locations which shifted 90 degrees focusing on said'stick member 
said slit is prepared in the symmetry on both sides of said stick member, and it is characterized by 
having the four shape of L character the intersection of the shape of a cross joint which has said 
distortion sensor is made to form in. According to the above-mentioned configuration, the part in which 
the distortion sensor in a sensor substrate was formed by easy processing of preparing four L character- 
like stick members can be sagged effectively. 

[0012] Invention of claim 6 is a pointing device given in claim 1 thru/or any 1 term of 4, and it is 
characterized by setting up said stick member in the state of fitting to said sensor substrate. According to 
the above-mentioned configuration, while being able to decide the location of a stick member and a 
sensor substrate correctly, it can be made a thing strong against a lateral load. It carries out. 
[0013] Invention of claim 7 is a pointing device given in claim 1 thru/or any 1 term of 4, and said sensor 
substrate is a substrate in which a printed circuit is possible, and it is characterized by mounting the 
digital disposal circuit in said substrate. According to the above-mentioned configuration, since a printed 
circuit is possible for a sensor substrate, pattern NINGU can be carried out including a digital disposal 
circuit. - of 

[0014] Invention of claim 8 is a pointing device according to claim 7, said stick member is set up said 
sensor substrate consists of a distortion detecting element in which said stick member was prepared and 
the signal-processing section in which said digital disposal circuit was mounted, and said distortion' 
detecting element and said signal-processing section are characterized by being connected in the 
Division for Interlibrary Services where width of face is narrow. According to the above-mentioned 
configuration, since the stress at the time of anchoring of the signal-processing section propagation- 
comes to be hard to a distortion detecting element, actuation of the distortion sensor in a distortion 
detecting element becomes exact. 

[0015] Invention of claim 9 is characterized by considering as the electronic equipment which carried 
the pointing device of a publication in claim 1 thru/or any 1 term of 8 at said body section while it is 
equipped with the body section which has a keyboard, and the display prepared possible [ closing 
motion ] to the body section concerned in the end of the body section. According to the above- 
mentioned configuration, it excels in operability and the electronic equipment which can perform an 
exact input can be obtained. 
[0016] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below based on 
drawin gj. thru/or drawin g_9 . The pointing device concerning the gestalt of this operation is equipped 
with the sensor substrate 1 formed in plane view rectangle-like plate-like as shown in drawing 1 The 
sensor substrate 1 is a substrate in which a printed circuit is possible, and consists of an insulating 
material with flexibility. In addition, as such an insulating material, single crystals, such as a thing in 
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which the insulator layer was formed, and resin, glass, ceramics, silicon, glass epoxy, etc. are mentioned 
to metal plates, such as a hoe low metal substrate. 

[0017] The above-mentioned sensor substrate 1 consists of a distortion detecting element 3 used for 
detection of the amount of distortion, and the signal-processing section 4 which carries out signal 
processing of the amount of distortion. While notch la and la are formed in the Uichi Hidari pair from 
the both-ends side of the cross direction of the sensor substrate 1 between the distortion detecting 
element 3 and the signal-processing section 4, Division for Interlibrary Services lb is formed between 
both notch la and la. And these notch la, la, and Division for Interlibrary Services lb function as this 
stress being propagation-hard to the distortion detecting element 3, and making it it, when the signal- 
processing section 4 is attached in the keyboard substrate 19 of drawing 4 and stress occurs. 
[0018] The stanchion member 2 is attached in the core of the above-mentioned distortion detecting 
element 3. In the stanchion member 2, as shown in drawing 4 , fitting of the rubber cap 21 is carried out 
and these stanchion members 2 and rubber caps 21 constitute the stick member 22 (pointing stick) set up 
.in the state of fitting to the sensor substrate 1 . Moreover, installation of the stanchion member 2 is 
performed by the anchoring device 5 as shown in drawing 3 . Attaching hole 3a by which the anchoring 
device 5 was formed in the distortion detecting element 3 of the sensor substrate 1, It has bigger head 6a 
than fitting section 2a formed in the lower limit of the stanchion member 2, female screw section 2b 
formed in the stanchion member 2 from the center of a lower limit side of fitting section 2a and the bore 
diameter of attaching hole 3 a so that it may fit into attaching hole 3 a, and it has the screw member 6 
which can be screwed in female screw section 2b. 

[0019] And the anchoring device 5 constituted in this way While enabling positioning of the stanchion 
member 2 with high precision to the distortion detecting element 3 by fitting fitting section 2a of the 
stanchion member 2 into attaching hole 3a By bolting by fitting and the screw member 6 to attaching 
hole 3 a of this fitting section 2a, installation of the stanchion member 2 to the distortion detecting 
element 3 is made [ strong against a lateral load / rigid ] high. 

[0020] Moreover, as shown in drawing 2 , four slit 3b is formed in the distortion detecting element 3 so 
that it may become symmetrical on both sides of attaching hole 3a (stick member 22). A Y-axis is set as 
the X-axis and a longitudinal direction for the cross direction of the sensor substrate 1 and when the 
system of coordinates which made the zero O of both [ these ] shafts in agreement with the central point 
of attaching hole 3a are considered, specifically, each slit 3b is formed in the shape of [ with the side 
section of a pair parallel to the X-axis and a Y-axis, and the crowning which bent 90 degrees of these 
side sections ] plane view of L characters. And such slit 3b forms the intersection 7 of the shape of a 
cross joint centering on attaching hole 3a along with the X-axis and a Y-axis by setting a crowning and 
the central point 0 as predetermined distance while opposite arrangement of the crowning is carried out 
at attaching hole 3 a. 

[0021] Four distortion sensors 8a-8d are formed in the rear face of the above-mentioned intersection 7 
These distortion sensors 8 consist of electrical resistance materials which made the subject the diacid- 
lzed ruthenium from which resistance changes with stress, and carbon, and are formed by adhering 
electrical resistance materials to the sensor substrate 1 with film adhesion techniques, such as a vacuum 
deposition method, and the sputtering method, vapor growth. And by being formed in coincidence under 
the same conditions by the film adhesion technique, dispersion in a property is controlled to the 
minimum, and detection of the amount of distortion of the distortion sensor 8 is enabled in a high 
distortion detection precision. 

[0022] In addition, as for the distortion sensor 8, it is desirable to be formed with the electrical resistance 
materials which made carbon the subject, and the distortion sensor 8 can be formed in this case below at 
the heat-resistant temperature of for example, the glass epoxy group plate which is the common sensor 
substrate 1 in which a printed circuit is possible. Moreover, the distortion sensor 8 can be formed also 
with the photoengraving-process technique by the printing technique and photolithography which used 
conductive ink besides an above-mentioned film adhesion technique, etching, etc. 

[0023] The above-mentioned distortion sensors 8a-8d are arranged in this order at the -Y side the -X side 
the +Y side the +X side on the X-axis, and on a Y-axis, and on the X-axis, and on a Y-axis, respectively 
so that it may be arranged in the location which shifted 90 degrees focusing on attaching hole 3 a 
Moreover, each distortion sensors 8a-8d are formed in the configuration and thickness of axial symmetry 
to the arranged X-axis or the Y-axis, and are enabling offset of distortion generated in the symmetry on 
both sides of the shaft. J 

[0024] Chip resistors 10a- lOd are arranged on the top face of the distortion detecting element 3 (sensor 
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substrate 1) in an each above-mentioned distortion sensors [ 8a-8d ] outside. These chip resistors 10a- 
lOd are located in the exterior of the displacement field of an intersection 7 so that resistance may not be 
changed under the effect of the variation rate of an intersection 7. The resistance field which can be cut 
by a laser beam etc. is formed in the each chip resistors [ lOa-lOd ] top face, and trimming processing 
adjusted so that the resistance corresponding to the resistance field except slitting 1 la-1 Id may be made 
to appear is performed by irradiating a laser beam etc., cutting it deeply in the direction of the other end 
from the end section, and forming 1 la-1 Id. ' 
[0025] Moreover, chip resistors 10a- lOd are arranged on the axis of the X-axis or a Y-axis. And slitting 
1 la and 1 lc are formed in chip resistor lOaandlOc which exists on the X-axis to the X-axis at axial 
symmetry. Moreover, slitting 1 1 b.l Id is formed in chip resistor 10 b.lOd which exists on a Y-axis to the 
Y-axis at axial symmetry. Thereby, chip resistors 10a- lOd are enabling offset of the resistance value 
change by the variation rate produced in the exterior of an intersection 7 by chip resistor 1 0a and 1 0c of 
the pair which exists on the same axle (10 b.lOd). 

[0026] As shown in drawing 5 , series connection of each above-mentioned chip resistors 10a- lOd is 
carried out to each distortion sensors 8a-8d, respectively. These chip resistors 10a- lOd and the distortion 
sensors 8a-8d are made into the circuitry of a bridge circuit 16. 

[0027] That is, between distortion sensor 8a and 8b, the power supply terminal 12 with which the supply 
voltage of 5V grade is impressed is connected, and the GND terminal 13 is connected between distortion 
sensor 8c.8d. Moreover, X brake-horsepower terminal 14 is connected between chip resistor 10a and 10c 
of one side, and Y brake-horsepower terminal 15 is connected between chip resistor 10 b.lOd of the 
other side. And the distortion sensors 8a-8d and chip resistors 10a- lOd which were made into the 
circuitry of such a bridge circuit 16 X side transducer 9a which detects the amount of displacement in 
the X-axis is constituted from distortion sensor 8a and 8c of a pair, and chip resistor 10a and 10c which 
have been arranged on the X-axis, and an X brake-horsepower terminal 14. Y side transducer 9b which 
detects the amount of displacement in a Y-axis consists of distortion sensor 8b. 8d, chip resistor 10 b.lOd, 
and Y brake-horsepower terminals 1 5 of a pair which have been arranged on a Y-axis. Furthermore both 
transducers 9a and 9b constitute the Z side transducer which detects the amount of distortion of Z shaft 
orientations by combining both outputs. 

[0028] Each above-mentioned terminals 12-15 are arranged at the signal-processing section 4 side As it 
is indicated in drawing 1 as the bridge circuit 16 by the side of these each terminals 12-15 and distortion 
detecting elements 3, it connects through the printed circuit 17 arranged in Division for Interlibrary 
Services lb with the narrow width of face between notch la and la. Each terminals 12-15 are connected 
to the digital disposal circuit with the amplifier mounted in the signal-processing section 4, a digital 
disposal circuit amplifies the signal output of each transducer 9a and 9b of drawing 5 , and the output of 
it is enabled to the exterior of the sensor substrate 1 as an amount detecting signal of distortion. 
[0029] Wearing hole 1 c is formed in the signal-processing section 4 by which the above-mentioned 
digital disposal circuit has been arranged at the corner section of four corners. Moreover, wearing hole 
lc is formed also in the corner section of the four corners of the distortion detecting element 3. As 
shown in drawing 4 , in case the sensor substrate 1 which consists of a distortion detecting element 3 and 
the signal-processing section 4 is attached in the rear face of the keyboard substrate 19, the screw 
member 18 is ****(ed) by such wearing hole lc. Moreover, between the sensor substrate 1 and the 
keyboard substrate 1 9, two or more spacing members 20 were infixed, and the spacing member 20 has 
prevented in it the contact to the keyboard substrates 1 9, such as passive circuit elements prepared on the 
sensor substrate 1 , by making a predetermined clearance appear between the sensor substrate 1 and the 
keyboard substrate 1 9. 

[0030] Hole 19a for sticks is formed in the keyboard substrate 19 equipped with the sensor substrate 1 as 
mentioned above. Hole 19a for sticks is set as the diameter of opening of extent which was arranged on 
the keyboard substrate 19 and which does not contact even if it is arranged, for example between "G" 
and the "key member 23.23 which shows H" and makes the stick member 22 concentrate all around. 
And these sensor substrates 1 and the keyboard substrate 1 9 are carried in the electronic equipment 24, 
such as a personal computer of a notebook mold, and a word processor, as shown in drawing 7 . 
[0031] The above-mentioned electronic equipment 24 has the body 25 of a device, and the liquid crystal 
display 27 (display) supported to revolve possible [ closing motion ] to the body 25 of a device in the 
hinge region 26 prepared in the end section of the body 25 of a device. The keyboard 28 which consists 
of a key member 23 is arranged on the top face of the body 25 of a device, and the above-mentioned 
stick member 22 is arranged in the abbreviation core of this keyboard 28. On the other hand, as shown in 
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drawing 6 , while the circuit board in which CPU29, and ROM30, RAM3 1 and input output interface 32 
grade were prepared is contained inside the body 25 of a device, the hard disk drive unit (HDD) 33 is 
contained by it as a recording apparatus. It connects with the hard disk drive unit 33, the stick member 
22 and a keyboard 28, and the liquid crystal display 27 grade, and the above-mentioned input output 
interface 32 enables I/O of the data between these component parts and the CPU29 grade by the side of 
the circuit board. 

[0032] Moreover, the pointing control program performed at an entry of data, the time of edit, etc. is 
stored in ROM30 or the hard disk drive unit 33. As this program is shown in drawing 2 , when an 
intersection 7 displaces according to the control input and the actuation direction of the stick member 22, 
It asks for the migration direction and passing speed of pointer 27a of an arrow-head configuration 
which were displayed on the liquid crystal display 27 of drawing 7 based on the detecting signal from 
each transducer 9aand9b which detected the amount of displacement of this intersection 7. It processes 
so that pointer 27a may be moved as it is also at these contents of migration. Furthermore, with [ the 
detecting signal from both transducers 9aand9b ] predetermined [ more than ], the above-mentioned 
program is processed so that it may be in the condition that the actuation signal of a click was inputted. 
[0033] In the above-mentioned configuration, after cutting down first the plate which consists of printed 
circuit board ingredients, such as glass epoxy, in the size and the configuration of the sensor substrate 1 
as shown in drawing 1 in manufacturing a pointing device, notch la, wearing hole lc, attaching hole 3a, 
and slit 3b are formed by blanking processing of for example, press equipment. In addition, formation of 
these each part may be performed by cutting processing of a water jet etc. 

[0034] If the appearance of the sensor substrate 1 is formed as mentioned above, the under coat film will 
be formed by applying an under coat ingredient to the inferior surface of tongue of the sensor substrate 1 
by the spin coater or the roll coater. Then, the gage film used as the distortion sensors 8a-8d is formed on 
the under coat film with film adhesion techniques, such as vacuum evaporation technique, and the 
sputtering method, vapor growth, and the photosensitive resist film is applied on the gage'film. And after 
forming a resist pattern and forming a distortion film pattern for this pattern as a mask by performing a 
photolithography and etching processing, while removing a resist, it considers as the distortion sensors 
8a-8d by forming the protective coat which consists of an organic insulating material. In addition other 
pnnted-circuit 17 grades may be formed in coincidence at the time of formation of these distortion 
sensors 8a-8d. 

[0035] If formation of the above-mentioned printed circuit 17 or the distortion sensors 8a-8d is 
completed, trimming processing will be performed after mounting chip resistors 10a- lOd and various 
kinds of passive circuit elements on the sensor substrate 1 . Namely, combined-resistance value with chip 
resistor 10a by which the series connection was carried out to distortion sensor 8a and this sensor 8a as 
the sensor substrate 1 was set to a laser beam machine and it was shown in drawing 5 [R(+X)+Rtrm 
(+X)] A laser beam is irradiated from a laser beam machine on the top face of chip resistor 10a 
measuring. And by moving the irradiating point of a laser beam in the direction of the other end from the 
end section of chip resistor 10a Slitting 1 la of drawing 2 is formed in chip resistor 10a, the chip resistor 
value Rtrm (+X) is decreased, and it is a combined-resistance value [R(+X)+Rtrm (+X)]. When it 
becomes predetermined resistance, the exposure of a laser beam is suspended and trimming processing 
to chip resistor 1 0a is ended. 

[0036] Like the above then, by performing trimming processing to the remaining chip resistors lOb-lOd 
respectively All combined-resistance values [R(+X)+Rtrm (+X)] - [R(+Y)+Rtrm (+Y)] - [R(-X)+Rtrm ('- 
X)] - [R(- Y)+Rtrm (- Y)] It adjusts to predetermined resistance. Consequently, the handling of the 
detecting signal of the amount of distortion outputted from X brake-horsepower terminal 14 and Y 
brake-horsepower terminal 1 5 can be made easy by canceling the variation in the offset voltage by each 
distortion sensors 8a-8d. 

[0037] Next, as shown in drawing 3 , fitting section 2a of the stanchion member 2 is fitted into attaching 
hole 3a of the sensor substrate 1, and the screw member 6 is screwed in female screw section 2b of the 
stanchion member 2 from the rear-face side of the sensor substrate 1 . And the stanchion member 2 is 
attached in the sensor substrate 1 by binding the screw member 6 tight. Then, as shown in drawing 4 by 
inserting in the rubber cap 21 from the upper part of the stanchion member 2, it considers as the stick' 
member 22 and the sensor substrate 1 is attached in the rear face of the keyboard substrate 19 through a 
spacing member 20. In addition, even if stress arises by installation of the signal-processing section 4 at 
the time of this installation, since the distortion detecting element 3 and the signal-processing section 4 
of the sensor substrate 1 are connected through Division for Interlibrary Services lb with narrow width 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/3/2007 



JP,2001-236175,A [DETAILED DESCRIPTION] Page 6 of 8 

of face, the stress of the signal-processing section 4 hardly gets across to the distortion detecting element 
3 . Then, as shown in drawing 7 , the body 25 of a device is equipped with the keyboard substrate 19, it 
considers as a keyboard 28, and electronic equipment 24 is assembled by attaching liquid crystal display 
27 grade. 

[0038] The electronic equipment 24 equipped with the sensor substrate 1 as mentioned above is used for 
various kinds of information processing, such as creation of a document, and creation of a spreadsheet 
and a drawing. Under the present circumstances, a data input is performed by operating a keyboard 28, 
without operating the stick member 22, in inputting alphabetic data, numeric data, etc. which are used' 
for information processing. On the other hand, in the time of an entry of data and edit etc., when moving 
a pointer to the location of arbitration on the display screen of a liquid crystal display 27, the stick 
member 22 is mainly operated. 

[0039] That is, the stick member 22 is not operated, and in the condition that any stress is not applied, 
since each distortion sensors 8a-8d are arranged to the X-axis and a Y-axis at axial symmetry as shown 
in drawing 2 , it is changeless to each distortion sensors [ 8a-8d ] resistance. Therefore, it maintains in 
the condition that CPU29 of drawing 6 which the signal output in X brake-horsepower terminal 14 (X 
side transducer 9a) and Y brake-horsepower terminal 15 (Y side transducer 9b) of drawing 5 will 
maintain a predetermined electrical potential difference, and incorporated this signal output as an 
amount detecting signal of distortion stopped the pointer by recognizing it as the stick member 22 not 
being operated. 

[0040] Next, when actuation in which an operator applies the force for the stick member 22 toward + 
side of for example, X shaft orientations and Y shaft orientations is carried out, and an intersection 7 
bends according to the actuation direction and control input of the stick member 22, it displaces. Under 
the present circumstances, since the stick member 22 attaches and it is firmly attached to the sensor 
substrate 1 according to the device 5 although a big lateral load will occur into the installation part of the 
stick member 22 and the sensor substrate 1 if the stick member 22 is pressed strongly and operated, the 
stick member 22 does not separate from the sensor substrate 1 . 

[0041] If an intersection 7 displaces as mentioned above, this variation rate will decrease resistance by 
generating compressive strain to distortion sensor 8c of another side which exists in - side on the X-axis, 
while making resistance increase when it pulls to distortion sensor 8a and while existing in + side on the 
X-axis generates distortion. Moreover, the increment of the resistance in distortion sensor 8b, pull in the 
right-hand side part of a Y-axis, and according to distortion of while [ existing in + side on a Y-axis ] 
arises, and reduction of the resistance by compressive strain arises in the left-hand side part of a Y-axis 
Moreover, similarly, it pulls in the right-hand side part of a Y-axis, the increment in the resistance by 
distortion arises in distortion sensor 8d of another side which exists in - side on a Y-axis, and reduction 
of the resistance by compressive strain arises in the left-hand side part of a Y-axis. 

[0042] Consequently, when distortion sensors [ 8a-8d ] resistance changes, the signal output of X brake- 
horsepower terminal 14 (X side transducer 9a) and Y brake-horsepower terminal 15 (Y side transducer 
9b) will change. And after magnification etc. is carried out and a signal output is made into the amount 
detecting signal of distortion, it will be used for the migration direction of a pointer, and the decision of 
passing speed when incorporated by CPU29 of drawin g 6 which performs a pointing control program. 
[0043] Under the present circumstances, since the series connection of the distortion sensors 8a-8d is 
carried out to chip resistors 10a- lOd, the above-mentioned signal output changes also with the changes 
in these chip resistors [ lOa-lOd ] resistance. However, even when an intersection 7 displaces greatly by 
the stick member 22, they do not make resistance fluctuate under the effect of this variation rate, since 
chip resistors 10a- lOd are located in the exterior of the displacement field of an intersection 7. Since the 
signal output is what corresponded to the resistance value change which are the distortion sensors 8a-8d 
correctly by this, an operator can make it able to move in the rate and direction of [ as a pointer is 
meant ], and can make it stop correctly. 

[0044] As mentioned above, the pointing device of this operation gestalt The stick member 22 set up by 
the plate-like sensor substrate 1 and the plate-like sensor substrate 1 as shown in drawing 1 , Slit 3b 
which was arranged so that it might become symmetrical on both sides of the stick member 22 and 
which it has [ b ] the distortion sensors 8a-8d of a pair at least, and sags the distortion sensors 8a-8d at 
the time of actuation of the stick member 22 is made the configuration prepared in the sensor substrate 1. 

[0045] In addition, on both sides of "stick member 22 in this operation gestalt, symmetry" means that the 
distortion sensors 8a-8d are arranged from the stick member 22 in the equidistant location at X shaft 
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orientations and Y shaft orientations, respectively. Moreover, although formed in the shape of plane 
view of L characters, slit 3b is not limited to this, and it should just be formed so that the distortion 
sensors 8a-8d can be sagged at the time of actuation of the stick member 22. 

[0046] Therefore, to the distortion detecting element 3 of the sensor substrate 1 , as shown in drawing 8 
The distortion sensors 8a-8d are arranged at - side - side + side + side on the X-axis centering on the 
stick member 22, and on a Y-axis, and on the X-axis, and on a Y-axis, respectively. I - a character — ** 

- a slit — three - b - 1 - adjoining - distortion ~ a sensor - eight - a - eight - d - between - applying 

- forming - having - things - these - distortion - a sensor - eight - a - eight - d - being distorted - 
making — an intersection — seven — ' — abbreviation — a square — ** — forming — having --**** . 
[0047] Moreover, to the distortion detecting element 3 of the sensor substrate 1 , as shown for example, 
in drawing 9 (a) - (b) While distortion sensor 8a and 8c are arranged on the top face and inferior surface 
of tongue of the sensor substrate 1 at + side on the X-axis centering on the stick member 22, respectively 
Distortion sensor 8b. 8d is arranged on the top face and inferior surface of tongue of the sensor substrate 

1 at + side on a Y-axis, respectively, slit 3b" of the shape of L character of small size, and slit 3b of the 
shape of L character of big size - 'intersection T which sags the distortion sensors 8a-8d by forming 'on 
both sides of the stick member 22' may be formed in the shape of L character. 
[0048] 

[Effect of the Invention] Invention of claim 1 is the configuration that a slit which was arranged so that it 
might become symmetrical on both sides of the stick member set up by a plate-like sensor substrate and 
said plate-like sensor substrate and said stick member and which it has [ slit ] the distortion sensor of a 
pair at least, and sags said distortion sensor at the time of actuation of said stick member was prepared in 
said sensor substrate. 

[0049] Since the sensor substrate itself is sagged by the slit, the function of the substrate for distortion 
detection used for detection of the amount of displacement in the former and the function of the base 
substrate used for processing of the detecting signal of the amount of displacement can be made to make 
it serve a double purpose with one sensor substrate according to the above-mentioned configuration. 
Since a production process can be decreased by this while being structure simpler than the conventional 
pointing device, the cost can be cut down while being able to raise productivity and the yield. 
Furthermore, even when it was formation of a slit and various kinds of sensor substrates exist since a 
configuration and size can be changed easily, it becomes possible to make the variation rate at the time 
of actuation of a stick member into max to various kinds of sensor substrates, and a big output with a 
sufficient precision as a result can be obtained easily. 

[0050] Invention of claim 2 is a pointing device according to claim 1, said sensor substrate is a substrate 
in which a printed circuit is possible, and said distortion sensor is the configuration formed by the film 
adhesion technique. According to the above-mentioned configuration, the printed circuit of the circuit 
containing a distortion sensor can be performed. 

[0051] Invention of claim 3 is a pointing device according to claim 1, said sensor substrate is a substrate 
in which a printed circuit is possible, and said distortion sensor is the configuration which was able to be 
burned on said sensor substrate by making carbon into a subject. According to the above-mentioned 
configuration, a distortion sensor can be formed by making carbon into a subject below at the heat- 
resistant temperature of the common substrate in which a printed circuit is possible. 
[0052] Invention of claim 4 is a pointing device according to claim 2 or 3, and is the configuration that 
the chip resistor which is arranged at a serial at said distortion sensor and which can be trimmed was 
arranged by said sensor substrate. According to the above-mentioned configuration, the variation in the 
offset voltage accompanying the error of the resistance of a distortion sensor is cancelable by trimming a 
chip resistor. 

[0053] It is the configuration which invention of claim 5 is a pointing device given in claim 1 thru/or any 
1 term of 4, and have the four shape of L character the intersection of the shape of a cross joint which 
said distortion sensor is arranged in four locations which shifted 90 degrees focusing on said stick 
member, and said slit is prepared in the symmetry on both sides of said stick member, and has said 
distortion sensor is made to form in. According to the above-mentioned configuration, the part in which 
the distortion sensor in a sensor substrate was formed by easy processing of preparing four L character- 
like stick members can be sagged effectively. 

[0054] Invention of claim 6 is a pointing device given in claim 1 thru/or any 1 term of 4, and said stick 
member is a configuration currently set up in the state of fitting to said sensor substrate. According to 
the above-mentioned configuration, while being able to decide the location of a stick member and a 
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sensor substrate correctly, it can be made a thing strong against a lateral load. 

[0055] Invention of claim 7 is a pointing device given in claim 1 thru/or any 1 term of 4, and said sensor 
substrate is a substrate in which a printed circuit is possible, and is the configuration that the digital 
disposal circuit is mounted in said substrate. According to the above-mentioned configuration, since a 
printed circuit is possible for a sensor substrate, pattern NINGU can be carried out including a digital 
disposal circuit. 

[0056] Invention of claim 8 is a pointing device according to claim 7, said stick member is set up, said 
sensor substrate consists of a distortion detecting element in which said stick member was prepared, and 
the signal-processing section in which said digital disposal circuit was mounted, and said distortion' 
detecting element and said signal-processing section are a configuration connected in the Division for 
Interlibrary Services where width of face is narrow. According to the above-mentioned configuration, 
since the stress at the time of anchoring of the signal-processing section propagation-comes to be hard to 
a distortion detecting element, actuation of the distortion sensor in a distortion detecting element 
becomes exact. 

[0057] Invention of claim 9 is constituted as electronic equipment which carried the pointing device 
given in claim 1 thru/or any 1 term of 8 in said body section while having the body section which has a 
keyboard, and the display prepared possible [ closing motion ] to the body section concerned in the end 
of the body section. According to the above-mentioned configuration, it excels in operability and the 
electronic equipment which can perform an exact input can be obtained. 

[Translation done.] 
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^r#lhb, ?7 ygfi 1 0 a h ij 5 >yiois 

[0 0 3 6 ] Z.(D'&, ±Btffl«l:LT, 90©f7^ 
StrC 10b-10d IZMLX h 1 J ^ >^DX^^n-?n 
0 JSTCchJlJ:oT, ±TO^j«fiStffl[R(+X)+Rtrni(+ 



X)] • [R (+Y) H-Rtrm (+Y) ] • [R (-X) + Rt rm (-X) ] • [R (- 
Y)+Rtrm(-Y)] 

&^^-tr>+T8 a -8 d »C«kS*7Hry h*flEcoy\*^u/ 

[0 0 3 7] jfcK, gmc^TcJ:?K. ^ttSB*f2(DlK 
£§B2 a^ir>+l-a« 1 C0ffi#7t3 atdtfc'&U 
SS 1 <D*ffi«*> 6 2 ODlfctaDBB 

2bKU*^T*. fit, *S*«#6*i»ttm*«C<h 10 
(CctoT, SEttffitt 2 *-fe l Jcffi Of* £ 

*^^^2 1 OXf^r ^^SB*t 2 2 

<!:U iz>1*a«l£X^-*tJ-gB*t2 0^LT*-# 

fo, ir>thatS 1 <B5*«HJ8B3 t(i-^ffl.aSB4 

EI 7 \Ztf~TJ: o \Z, *-*-KSfil9^ig 20 
*#25l:8fLT*-*-K28(!:U Mt^X^ 
U-f 2 7**»0f*^4C tfC«fcO« J F«»2 4 £M<^ 

[0 0 3 8] ±82CDck-5^LT-fe>-tl-affil 

u/i7SB*f2 2 £Rfrr K 2 8 

-^^A*H#^**«p«fc45^iT, fSSr^yK2 30 

^Kltt, Xf>fyJ{l|!tt2 2^l:8ffSn5. 
[0 0 3 9 ] IP%, XtV y^88«"2 2**»fls$nT43 

tt* 0 2 JC^TJ;? Jr, S^^ir>-y-8 a — 8 dtf*Xftb 
*<kCXYWfC*fLTWl*f*>^igiRSnTl^Sfc», 
*1r>-9-8 a-8 d<7)»tafflf^{t:tt^:^ 0 fi£-pT* EI 
5<7>Xttffl;frj)frPl 4 (XffliJ h^>Xy"zL—V-9 a) & 

^zsYmmtim^ 1 5 (Y$jh^>x^iL-+h9 b> k 
coft n ttiti zm^mgutim ^ <h l rm o ig 6 co c 

PU2 9H X5V ^SB**2 2«<»^SftT^^i: 

[0 0 4 0] ^{1, ;*^U-^X^ yd/««2 2£ 
WAtfXtt^^i^Ytt^l^O + ffl^ra^oT^SJD 

t5<t, X^>r ^^ffitt2 2 <tii>-9-aiKl tcoffiOf* 50 



< 6 > **M 2001-236175 

10 

[0 0 4 1 ] 7 ^±IBco «fc -5 K LT^te-TS i, 

an xtt±<o-fiij^#ar*ft&^r(7)s 

^<D^-b>+h8 btdiS^Tte, Y^CD^ffliJgg^T^lo 
35 0S*tc«fcSfifiifi©liJD*^i;, Yttco&ffliJSE^T 

*ll±<0-fiiJlc#fiET*ffi*cDM*"fe>lJ-8 dtCi^T 
tt, Ylft(D£{BiJgB^T5lo§S0^^iCct^®tf[fiI^liljn 

[0 0 4 2] CIOjB*, M^ir>-tf8 a- 8 dCDfetfim 
>Xfi-t9a) iSAtfYttffirt*^ l 5 (YffiiJN^ 

CPU2 9l:ffi0ain5I<!:l:j;^T, ^O^CO^ 

[0 0 4 3] ±B<D«^ffi*tt, 8 

a~8 d yjgta 1 0 a~l 0 d \zW.&lt&&LtZ tlT 

nafca&, cnbo^^yjstrLi o a- 1 o d^jgetfit 

a-10dti, 5S8«7<0*ffi««<o^«^ffi|isnT 

[0044] &±<D£oiz. *mmj&m<D#f>9''(> 

1 -fe>-9-a«i (C5ti9:^nfcx^>r y^«»2 2 

Stlfe / M< <tfc— *tfCD^-fe>+h8 a - 8 d ch^ffl 
X> X^^ y {7 Btt 2 2<D$kftmiZ* 3§<^-fe >U" 8 a - 
8 d ^iSU'Sct 5 ^cx U 7 h 3 b ^ir >tSS l (:R 

[0 0 4 5] f^, ***»Hte*Wa TX^^u/^SBW 
2 2$:ft^Mj ttt, X5V 
^^4oJ:D^Ytt^f^{-^n^n^^(^f4B^M^ir> 



( 

11 

ntZlE3££ft5fc(BTte&<. X^f y{?Btt2 2 
fl^ffC, S*-tr>U-8 a~8 d^«:^Tt§ 
<£-5 K3Fgj5£$nT^fttf&^ 0 
[0 0 4 6] «foT, -fe>1^S« 1 <Dm&#lti&3lZ 

cfc^Y$*±(Z)-fliji3M^-t>if8 a — 8 d A^-tn-enga 

§£ft. I^ttcDXU^N3b' ^BI»T^M*-tr>1f 

ll^^>t>-8 a-8 d £^£*!:££MgG7 ' 7WlZ3£jfl2 
tKK^&£ftT^Tt>fi^ 0 

[0 0 4 7] -b>it**Rl(Z)S*«ma3lCtt, 
#J;UillI9 (a) • (b) [37KTi:o^, X^vy^gB 
2 ^4 3 >6<hL^X$fi±cO + ffliJJc43l^XM^-fe>'tf8 
a • 8 c^±>D-mWil <D±m^<t:ZSTWHZ s tn j etiS 

£ft. /iNSaU-<X©L¥«OXU y h 3 b" 
iMXcDL^tKCDX'J 7h3b" y{?mt2 
2SrtJE/uTJgj5£SnSilt^«toT, M*-t>1f8 a — 

[0 0 4 8] 

»*a 1 ^389BU, ^ffit^co-t >ifS^ 
BrFfB-k>+hS1Sl33i:i8$n/tX^>< y^WWt, fur 

[0 0 4 9] ±E^Ml:J;nH X 'J «/ He J; 0ir> 

^<DW&\zmm2n&^—7smm.<Dwm£& 1 #c<d±> 

ir>it*S^#ftL/!:«'&Tfc, XtV y ^aBtJoHf^ 
%lZ'&Z>Z.£&T*£Z>o 

[0050] mxm 2 (Demits m&m 1 E«<a#-r > 

E«a**rflBttX«T*0* *ME^*-fe>im. 
tR^i0»«*nfc*i«T»* o ±E<a««K:ctfttf, 

[0051] g»*^ 3 <z>« mmm 1 e«cd#< > 
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cfcoT* 7 p U>hE«^Sg^--^M^S«^»^SiS 
[0 0 5 2] »*«4(D56WS, M*a2itll3KE 

K»WK:E«sft* h u 3 >^mu^yzfi&mmm 

[0 0 5 3 ] »*«5<DK58K. IIMMI 1 4 0>« 

ft*l«leE*fc<Z)/}W>-7V >^7/HXT»oT t ml 

fis*-fc>im, mzxTj y2mt**<b£LT9 o 

Sftifcttll^oEKSn, HEXUyMi, SHEX 

**TS+^tt<D32llffi*^$*4 4OC0L^*liT& 
20 ±E(B««K:«fcft« % L¥tt077^; 

[0 0 5 4] »#«6<03691tt, 81*311*^^4 COW 
ft* 1 «l:Bt(0*< >t-{ >yr/H 7 T*oT t iffi 

a«SftTV**#M6T*S. ±E©I«l:inn Xo- 
f y *BM* i-fc fl!)tt«tiE«^*a&* c <t*« 

?**t*i:, #tffi«ir&^ voters c: 

30 [0 0 5 5] »*«7 0*Wa. ffi&mitZ^L4<D{*I 

E-t>i*-a«ta^u>hE«**pi«tta«T*D. Htrts 
»*fc«^»aiai»*«***ftTir^a«i*T»*. ±e 

[0 0 5 6 ] Ml#« 8 CQJSgitt, M*fl 7 EtttOslW > 
70^7/HXW^T, ME-fc>tf»Stt, WEX 
y^«»»*SiRSft, HEXr^y^BBffiWtf, 

io ftfcs*tttafflt, WE«^fflaiHi»a«*«$ftfc«# 

[0 0 5 7 ] H*S9©S5^t 

TWH^IlBK:RW6ftfc*S«4:«:»A«t*C, fflge 
*#{BKl, B#*ltel>L8 0Wft**lEK:EW<B3JW 
0 >f^>^f/HXS»tl/ *» L Tffi^c $ ft 
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fl rt*T £ If £ % a d 1 7js-e «• -5 . 
[0SCDf8jWd:tftBfn 

[0 2] i*t>*^X U y hiOiSlNll^^tKnB 
[0 3] £&flBtt«S»ttttlff(:«0#»^4MB^r 

[04] *-#-F*«H«lDtt»'t6ftfc-t>-y-a«<z> 

0 1 ICfettSA-A' Sit Si 8ffffi0T $>•*>„ 10 

[0 5] M*-t>-y-*s«fc«3 : -y^ , st?t©««iw«*7sr 

I»fJ0T?£>-5. 

[0 6] m^aiico^n-7i7 0T$)-5o 

[0 7] «?1ia®«HRBT&3. 

[0 8] -fe>+)-a«<73¥®0T&5o 

[09] "tr>+hStS$r^-rfc©TabO, (a) 
0, (b) U«fflaTJ&5. 

[010] a*©*-f >-5v >ifv=n^ x&TK-nsiwm 

[ft-^OglfH] 20 

1 -tr 

1 a tfl^SB 
1 b iSISgB 

i c mm-A 
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2 3£ttgMt 

3 fSo^^tfjSB 

5 mw^tti 

6 *->*gM* 
7 

8a~8d S^-tr>-y- 
9 a XffiiJH^>X^i— 
9 b YigiJh'7>7.T f i— tf- 
10a~10d h U vy^^-y^jfifei 
1 1 a~ 1 1 d 
1 2 

1 3 GNDSf 
1 4 Xttfli^S^ 
1 5 Ym&t>%8? 

16 :/'J -y^lHl!S 

17 y»J > hffi^ 

1 8 *5*«tt 

1 9 KStS 

2 2 y^gRfcf 
2 3 «» 

2 4 ®^«g§ 
2 5 

2 8 ^— # — f* 



[0 1 ] 



[0 2] 
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